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(54) iftw<D%m e s ummm&xf^m&^m 

(57) imm 

(Hj^S^j/^OA^S^e t CMO S h 7 10 0 

otftRtS^t- K3 1 1, 3 1 2&G-tZ h V 
5*^3 10^ ^t-K3U, 3 12W»f«|:j:o 

ESDft«»f2 1 0 £<Hf *.T^£ 0 




(2) 

1 

- k h y #m*t. 

(WIBJB— o^-f KWt, #y — K^fidia^^ Ktcfttt 

miB»-oy>f^— m, #y— k#«»**ic*rs 

fflEm-o^-f K07;- Ki:/7> KAH^f^^M 
ffJE«— to^*— K<£>ry~ K£ME'<s> K£<z>RBK 

>^**i:<7>4>ft< 

ffiTG h y #»^tt*— Xtf*S— OWE^Y*- Mfctf fc: 

m-^^M-Olg^L^^ b ft t? , 

fitjfBE S D«»5B^-tt P N Pm<r>%$-RTim- (OWlUK 



2002-43533 

^f#-7 h7>^^^-^|:««SK, 7/-K^ 

]tijfam-^*V^-- Ktt, #y- KjMTOJS— *>*H'< 
(WE*— ©wat'^ h ^y^^tt, 

«IIE/^ Kki*4h, 2x^#tHtE«fl[«-?^«M 
«II5f-©^t-K, WEJII-o»»:JlVtWE*-^ 

h\ toe«— wattxwsjE*— o*ai^^#— 9 h7 

>^j**£(Z^ft< £ 
«*ai|B«(Z)ESDft«»l. 

[MM 5 ] M|B/< 2/ Ktt««*HPT?a> 9 , 
WIE»S^^^9 h7>^^liNPN!T^^ 

SHE^-r^- Kii, *y- K#mE'<* 

7;- K^«IlBKi^Y^-7 h7^^o^l: 

ft 1 Ef&tf>E SDMgfo 
[MM 6 I MK'<* K««R*-T--C*B , 
fflTEIKa^-f*— 9 h7^^fiPNPl^fcO, 

ftfjEy-Y^-- ptt, * y- K^ffjE»a^-<#-7 h9 

7/- K^^7> K«^{c*88£;h,, WE^-f 

a— K©#y-Kfc*ewi**fc»iBfctt, tttt^« 

iEM/^^-7h7>^^lt au^^ASJWE^ 
l Eiffio E S D«»^So 

mE h y #*^tt#-&t/*-*>imE^>r KStw 

tJlBE S D««*^ttN PNH^JK-itV«-Oj|trE« 

*y- K^ISf-ff)«I/W#-7 h'7yv>7 
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*JE«««*te:«ttSi'U y *#f»E'<* K£*IK 
!?, 

miBE s d ffc»*ms p n p ^com-^t/® - o(wia« 
mis*— o^-ra-- k», 7;- Kd*miB*-«>«aix< 

fjiE*-o^^^- Kia, 7;- K#mE*-*>«si'< 

mu%-<ntrj K<ory- KiniUE'^ K^ffli: 
tt, mE*-o»*t#*l***u 
mu%~<oy<<*- Kcory- K^itfjES^jffi-^^Ffl 
lens, mia*-o«tt3&«*«*n, 
imc*— h7^^n 

ME*- outfit #—9 h 7^^I4, at^^a* 

»^^7h7>^^i:, iftwm-nyj 
iw*» 9 ] jwe>< y \*i*nmm*Th *> > 

WE^V*— Ktt, ry— K#<fflE'<y K^«***i, 
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me*— oy-r*— b\ mu%-<ofetKR.xji$\u%-<o 

Rfi/^#-?h9y^#i, ME*" to?**— 

h\ mE*-<o»tt3tt/tWE*z:o«a/<-f #-9 

[IS^JS 1 0 ] MB'< y Klit«ft^ 19 , 
jfflE»Sl'<-f #—9 h7>^^ttPNPlf*5, 

SdSB^t- k«, 7y-K*5«iiE»a^>r#-7h7 

WEjf-o^t-K, ME*-<&«ttJio<«rE*--0> 
»I/^#-7h7V^^i, ME*— <n94*— 

h\ »E»z:o««atMWE*-fl!>iKa/<-r#-9 
^^ms h y 

E^y Ko#ffl«W**«-#-S*-o*fi^Y*-9 h 
7>^^^tt5E SD^^h 

[Ifl*«l 2] WE^y K»A*iMttfflA«« 
^^<t LTMt5NPNl^fI/^^-7 h7^ 

^^AW»^^7h7y^^B^ ®— xt; 
iEESD»»*fi4, me«— ^j»a/<>r#-9 h7 

V^^CM»I^^^-7 h 7V^^D^b^ 

MEii/M#-7h9y^#A, Cfi, 3 1/^^ 
5(? jftE/^Ft*«*n, ^-*3*H^«Jgi£ix, o:^ 
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WiBKts^^r*— 9 h a, co^-^wk 

WE»S!'<>r#— ^ h 7V^^B ( DO-<-^^ttjfE 

h7^^i:OW< t t-*-*«x.fc, if**l l 
|B«OESDft»8tt. 

[IS** i 3 ] striae 2/ Ktt«««B--e*> p , 

WE*— talKM'^*— 7 h7^^^^- 

IS**1 lE^ESD«»8t. 
[MM i 4 ] MB^ s> K«tA**»-T-XI4HA»?-e. 

LTi^t 5PNPlOjftI/<^/1?-7 h7^ 

JfflEESD(MM**«U mE*— <DjftSl^^#-9 h7 

p, 

^i^7yhWI:«a*ii, 
/^K«f^Bl:ii, mE*-©*tt#««4*u 

WI/^^7h7^^B, Dtt, ^S?*** 
*a*1WE'<y KfettRdix. 

WE*— »»*JlWl»EJliloM6a^-f #-9 

IStOESD^io 
[ft** 1 5 ] ffjE'< ^ Ktt«K#H s --C*> 5 , 

WE*— Rt/«—<7>«KSf^-<*-7 h7y^^^o^ 
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e 

lEttOESDftSgfo 
[!il**l 6] WE*— ^KSS'^tf--? h7>^ 
^irfltJE*— 0«Ea/<-Y^— 9 h7^^^3i^^ 

1***11, 12, 13, 14X^15!BfOESD« 

[If*:* l 7 ] UtEf-^tl/W #-7h7 

1***11, 12, 13, l4Xttl5E*WESD« 

com— ^N~si'>3i^*ffi^fia$nfcjs 

ion + I^ j»E»-ON"I^x^*ll:»a4h 

itf r^^tifcP + ii^^m— con" 1 "® ^r, Cix^^P + 
/g£S^~ON + JI£or*Bfciif£p + liS-ON + lt 

KfE*iON~I^;^S!lEP"I5'x;^^B« 

temyox-mmzti. (wepsi^u 3^is^S9EP"i 

tf**l, 2, 3, 5, 7, 9, 11, 1 2X1^1 3E 
[!***! 9] WESEM'Wstf — 7 h7y^^Xtt 

TfjENM^ y ^ >5StS(:M^fcSr^) p ~M 

fr*^*, c wsiko p -s » x /^ffii^i* ^ ntf 

-cdp+J1£, WEf-op-IJx/uSSCMSii 

r^^nfcN + ®xt^m-^p +mt, znb<nN + 
m t % - <o p + m t & m i - m & p + ji £ m - n + ji £ 

49 fiEm-^p-a^^/u^tiiEN-a^^^i^^Bt^ 

1***1, 2, 4, 6, 8, 10, 11, 1 4X1^1 5 
M^ESDKSm 

[is** 20] we p + m&Tf\z.mum-Rvm-<D 

N + /lte, fiflErt«PIiIi»*«fi»:i-SCMOS h7^ 
if**l SlEt^ESDftggtc 

[it** 2 1 ] wen +s^tn::WES-&u ! si-tf> 

50 P + /Ite, WEft^!Hl&&^/&-f 5CMOS h7^^ 
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[m*«22] ttjiam ~ n~i^ rt/H4, muftw 

\BH&&mf%-tZ> CMO S h^>'v ; ^^ON _ M!>rc/ui: 
(slBSr»«t5CMOS h^y^^Op-S^x;^ 

[ni«q(2 5] iroE^s-y- hraxi*MEttJMi 
it, 

MjRXR 2 4 |5«C0E S D^gfo 

bo p + JB £ n + ® £ (OB^WIBPI^ y >S^ffi 
2, 3, 5, 7Xtt9lB«OESD««3S 

So 

b^p^S^N+SirOPfl^ffJIBPM^y a ^gtfc^cffi 
2, 4, 6, 8X141 0E«OE SD«S3S 

go 

ffil^M^ti/cP"i ^ ^;u<h . :op"I[)xy^ffi 
tcatN^ginr^$nytp + ii^^N + ji^, ctifc 

COP N^g^OPflOfifJlSP^v-y a^WKJfcffifc: 

»*JBl, 2, 3, 5, 7XI49E®OE SDftl^ 

go 

*tB{c»fife*n^P - a?>3i/ui: , :©P"I<)x;Pi 
op + it n + ^^ ^raofjfBNMv' y 3>S*R»ffiM 
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R*nfclftR»fc*»fcfc0, 

(Mjensi^ y ^s«^stjEN^M »> 

»*JBl, 2, 4, 6, 8X1^1 OfBt^ESDftlg 

go 

IW*«3 0] iisy^t- KI4, .v-y =» 

N + jg fc P + M t offlogljEP ~H * x^lcMIMt: 

IS*Jgi, 2 , 3, 4, 5, 6, 7, 8, 9X14 1 0|B 
IW** 3 l ] ME*V*— K«, ^yaySKSB 

N + gi:P + Ii: OB ojttjfSN * a/uifclfcfcjRfc 

^ HMtfJll, 2, 3, 4, 5, 6, 7. 8, 9Xttl0|2 

[»*JB3 2] »5ftJgl, 3, 4, 5, 6, 11, 1 
2, 13, 14X14 1 5E*OESD#»Kf*»it 

pi^yavss^u, WE as urns « c 

MO S h7^^^0N"l!>x;K Xt/fltrE»S!^<Y 

7^^^3U^i:/j;S3^^N"I>x/K x 
VHm***- K^N-f^x;u*^^WfSf- 
XH£, 

(WfEHES^-f 9 h7^^03 i/^^N~i^x 
/urtfc^-^irftsp-aui, JttfME^-f tf— PON 
"f <)x;^l:7y- F k ft &P~~ MM 

smnxg^, 

■ ftitacMOS h7V^^^p"I?x/K;N + Il, 
40 i^x;W:N + Il, 9 h 7^^ 

-TSSSEIXS^ 

JtfjECMOS h9^^^^^>N"".St^*yHCP + ®S, 
1WE»S!'<*f 9 h7>^^^P"IiCP + I 
®, 2tt/ft5Ey-<^— F^)P"IIi:P + S!Jg*HP#fc: 

^ffiitESDftigtoKm 

[»*JB3 3l »*JR2, 7, 8, 9X(4l0ffi^tf> 
5(7 E S D««SgeSrfi!aEi-S*-j»T*>or , 
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Plv^ynySW^LT, fflErtfflII]»*«fiS;-r£C 

ftjfSCMO S h 7>^^^cop~M(>^/H-N" h S®, 

StJieCMOS ^y^^^ON'S^x/UcP+il, 

[M*4l3 4 ] KflE»I/^#-7 h7^^^03 
3ft*(roiBJUXXaT?»*StLS**^, HtjfSCMOS h7 

+ WEW3EXar»***i*:1Wlfflftai/<-f 

9 h^^^XtfffitB^y a-— K<z>p + siJl£a*«x 

M*«3 2X1*3 3lS«OESDM^fOiim 
5] «|Bj|fHXa-e»**iX«:1»lB«ffl^ 

imiBjisixa^«**nfct»iBKa^-Y*-9 

**n»ot:WJhr«l6a«fc»J«-r«xa«r5!^«*. 
[1**91 3 6 ] *«ffl^1HrEP fcffcitTN i: U *>>o 

»jfcJR3 2, 3 3, 3 4Xli3 5|B«(7)ESD^S^t 

[o 0 0 1 j 

[»w*>jii-sftw&jFi #*93i*. ^m$v®^ (es 

D : electrostatic discharge) b3 £ 2g{zMi®[H]3^&£ 
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idle, ^ft^ffllfiltt^s/rrttcRttbnS 
[0 0 0 2 ] 

[^*Oftfi?r] ^CMOS^Dt^CfcltSESD 
{MHBIEtt. MOSFET©«I*t/^3l?-7h7V 

^ LTftSfS t) ^^-MT^ofc. — *\ ESD 
[ 0 0 0 3 ] 

fc£>, fgfici & e sD«ffsa#tta3*iT lts 5 

±{w«Pfi#^A>o/S: 0 I; jfc, j6¥, CMOS H^Vv^ 
^ i^^ot (H3 3#fl8) c ^GOfctf), cfcipffimEET* 

^ h y e sD§sgt^^tiTi/>5 0 

[ 0 0 0 4 J 

a - £ tc&£ 0 

[ 0 0 0 5 ] 

I Sjfc«><7>#«:] *8Sl:ffiSESDft» 

30 z 0 tir, KicTOStifciiEiaot^t 

[0006] mM'<<<#—7 h7^i?li, 
#-9 h 9^** letter, Hcfitiar-fcsftb 

.[0 0 0 7 ] **Sl:«6ESD«l8ioj|-o*# 
#c<7>£fc>9T-&5 (1***1 3) o KMc, A* 

to^t- Katt/ic»— xvmx^ig^fe*^. es 
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r*t>(^Co ) 

[0 0 0 8] **»t«5E SDftBUliOjtKDA*. 

- k^rs!^*-? h7^^^^<»^i;g(**n 

[ooo9] *^il:«5E SD^f^fii, fto«ja: 
^LTfcJ:^ («*«ll) . h y^f»-¥-H:, Klc 

[0 0 10] £0»-frG>AfM&Jtt, &co<!::io 9 
(W*«i 2, 1 3) o ^jx KttAA«HPXI*H*«^ 

T-^So hy^*ftt, I-0«I/^^7h7^^ 
Lt»^tSNPNlO»I/<>f^-.7 h7^ 

^^AM»I^#-7 h7^^^Bi:, «— 2ttf 

*r.otttfti^bfts. ESDftMftt, m-co^M 

/<^#-9 h7V^^CM»^^7 h7^ 
**DJ&>fc&£. 8i^^7h7^^A, C 

/V^7f7^^A, co-<— * t??^ K«H- 
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(1**111 2) o 

[0011]/^ KttMMSHP-T*>6. »-RV»rco 

II/^^-7h7y^^lt NPNiT^^ 

eoaSi'Vf *~ ^ h7>^^w^i^7^Ki8f 
iroHKiHt, |B«^iftSftTir'8 (»*«13) c 

/<? N&tfP£ LTt> £</V(!**il4 , 6, 14, 15)« 

is, »W^7h7y^^$:PNPlHti^ 
[0 0 13] i^-f*— Ktt**, xw:**o^>r 

g||Cftft&{fcT-&£, iLttJ:^ (»**2, 7-1 

[00141 1, 12, 13, 14X1^1 512 

Tt> <fc^ («*«1 6) o 
[0015] |»*fll 1, 12, 13, 14X131 5 IB 

7^^ £Sg— olRS^tf— 9 h7^^i:(Oa 

7) o 

[0 0 1 6 ] ttsftJgl , 2, 3, 5, 7, 9, 11, 1 

-7h7y^^^li^t-Fl^, Piv'ynyiK 
*ffi^^fi>c ^ixfcfS— t^N~M^^^^, ^cofg— on 

F^^f:P"f ^x/^, ^(OP"S^x;^I{:i: 
few P + /i £1g— on + JI £ oFfltc^l^p + Jf £ 

5<? 51 9) o 
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[0017] RMI1 8E*OESDft«8IlC*3l> 

MtSCMOS h9 V^J*^P + /l&tf N+Zf^fi] 

HTtiJ:^ (»**2 . 
0) . W*«l 9f5«CDE SDM^f(^^Tt), 

nicifs (it** 2 i) 0 

[0018] ft**! SUm<DE SDftS^tlCfcP 

T-&£, t LTfcJ;^ (»3RJS2 2) . »**Rl 9fBgfc 
3) . 

[0 0 19] fft*«l 8X12 1 9ffit(7)ESD^t 
te*3^t\ IMMfett. ^^iSS^«^t5CMOS h7 

titty hmm, xi3»fc«*6*«T-*>5/£ l 

fc, £ trt>J:^ (!i**2 5) o 

[0 0 2 0 ]B*«1, 2, 3, 5, 7X13 9fBfi&OE 
(!t*«2 6) o £<D»-g\ 1***1, 2, 4, 6, 

sxtei oistt^E SD««3£gfci:j3^T, itl^P 

(fit** 2 7) o 

[0 0 2 1 ] |«#S1, 2, 3, 5, 7Xl2 9fE^<DE 

*ffi^iS^ti7tP~Sf>^^^, ^(TDP-M^^/^ 
ffi^S^^g|ixr^^ix^p + Sfi.t^N + g^, :ii 
bco p + jg t N + Jg £ cofflco PS is V =» ^S4R*BfcW 

WLZtiitfemmtfrhte*) , pi^y^yis^p-i 

(ft** 28) 0 : £>4§-g\ !*** 1,2,4,6,8 

l/NWU *ft«X*»«S«>N3ltfPfc LTtcfc^ (If 
** 2 9 ) o 

[0 0 2 2 ] *««l:«5ESD«»8ttt, SE 

tftoirtiirtJ:^ (»#«3o) o y-f*-K 
tfp+/g£, Cti^ON 4 "® t P +/I£G0Fp8tf>p - M£ 

J: 0 (Steffi h y J: 5tft5. ttfc, * 
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n^p&t/Nii, ^nm®iSiiwNR(;p^LT 

fccfc^ (1***3 1 ) a 

[0 0 2 3 ] *»Wi^«-5E SD««8«tO»aS*ffi 
ft** 1, 3, 4, 5, 6, 11, 12, 13, 1 

r, »oist«Ar^5 (11**32) o PSB^ya 
jo **/u*wi»fc#fiit-raiaa>. pa^ya^iska 

LT, »Sf'<><#— 7 h7^^oai/^iftS3 
^^CMt5Ig®c II/^^7h7>^^^ 

*^et»fl;t5isa. cMOShyy^^op- 

> V ? (DP ^ y ^ t ^5N + II, & 

x;W:P + II, SEM^ftf— 9 h7^^0P"I 
BI:P + I1, ^t/y^^-- Kwp-Sll:P + ii$r 
B^CMtSIgOo ft** 2, 7, 8, 

9X1*1 OlBtt^E SD««SS«*«*-f3*tfeWU r 

K£a*3Slcfr£ (1***3 3). 
[0 0 2 4 ] *«Bl:ffi5E SDMgtli, Ig(2)S. 

cmos h7y^^^)fiiigr^^: 

[ 0 0 2 5 ] KEM'W tf — 7 h9l/i?X#<D=i is 

0^fi)c^tl5®*KtC, CMOS ^y^^w^-h 

i8®r'««snfc«i/^^-7 h^v^^&u^ 

-7 h7>^^^^t- Kgdp + M/I£^, 
40 aT«J*£ft50*B&lt + 5 (W**3 

4) o SUM*, xa©^»/»£nfc»ffl'<^#*-9 h7 

+ Wmt&* «xa"C*lK*ix«o«:BS±-rSj|!6«R«: 
«at5ISSr, HKH/B*.;fcfc<z>£ LTt)i:^ (it** 
3 5) o *Hl:«5E SDttVSiloKjS^«3^ 

P t ltt)J:^ (W**3 6) B 

[0026] ytm-r&t* »-msa*« (es 

5(7 D) a»fe*»tt»««r««-r**H24: IT, i§^<DCM 
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0 S F E TlHa^n*^|iaJdttfl>a>Stt**»«:fflt^ 
*tR»c»*'t-r:i:-C«j«***rBSJtL, iS^ESDSi 

[0 0 2 7 ] 

I4¥®@> 0 3 I4H 2 ^*5tf SIII-iIilR«SfffiH-C*> 

to 0 2 8 ] *mmmm<DE sdmsii^, **** 

ffliaft^y^oAAtfi^ (X^yK) 6KMOSh 

*n*iili«ffi^J:orift«t"«^^*— K3 l l, 3 1 
2^ttSFy^310i, ^t-K3U, 3 

1 2<7>&{K^J:oT^iS^SC£{cJ: t) , A*?C^-6<7> 

1, 2 12 ttt5E SDM^2 1 0 £&4f ?lTl> 
So <C*5, g}2&t/|gl 3TI4, ESDMff 2 

— LtII/W^-7 h7>^^ 2 11 <Dfr, h 
y tf*-?- 3 10 <D— % t Lty-f *— K 3 1 1 

-To 

[0 0 2 9] CMOS h7V^i? 10 0it NMO S 
b^lsi/Xf 1 0 1 t PMOS h^^i/*? 102t35> 
b45CMOS>TWW^*)5. ^t-F311 
(4, K^A*«^-6(c«8g^4x, 7V— KMfcfi 

^<Y#— "7 h7V^^ 2 l l <Ds<— ;*tc®^£;h,T^ 
So y-fa— K 3 12 14, *y- K^«tH«l-7- 7 

r;-K^i/^^7 hy^i>x? 2120 
^^cta^nrt^c ^^K3ii(D7;-K 

£^9^ K«f8toffll:ll S$t3 1 3«^iit 
t>Sc 94*— K3 l 2(D7/- K£AAtfHF-6 £ofifl 
{CI4, SjSt3l43&5*«SiiW5. 
7^^211, 21214, ^%bt)NPNlt?fc 
, So ttH'<-f h?v^# 2 l l 14, 3 u^a* 

A***6 fc«K$;h,, ^%y9*9?*YiHfr%X&k 

^^nrt^c 7 h7>^^2i2ii 

6Kl.«ft$ ixrt>5 0 fift3 1 3, 3 1 414, fi^C^SI 

[0030] h&mm<onmt&it&\cmAs 

T-i^S£:#>, ItftgSK-ifcSCMOS h7>^^i 
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0 ocoy- htt*flttftt*-t-«J: 0(S^*flE-eESDtft 
*V a-— k 3 1 1 , 312 cD&tK^«T-&>s b y 

^8St3l3, 3 1 4&ffitlZ>b%<Dm,E.fcT\Z£lQ, 

— 7 h 7>"^^ 2 11, 2 12 (D-<— ^.m 
ffi^r±#^^T, Kffi 9 h7^^ 2 11, 
2i2^>i:t5c ZtilcX K> , AMf 6i:»x^ 

leaser. Lfc^-st, I**ttBCri*t*8© 

[0 0 3 1 ] Kl/^#-7 h7^^^ 211, 21 
2mtESD«i*f2 1 0 Jttf^-r*— K3 1 

1 , 3 1 2 h y #3?^" 3 10 *>*J«tt, ii*(Z> 

^ 5ff m^Sr^ 5c ^Tlc, |2& 

a«0 3{c£-5#sjt^fe{co^rKM-rso 

[ 0 0 3 2 ] E SDM^f2 1 OtO^TRM 

CMOS h7y^^l00ON + tttIl^ 
P#tC3 u^^^l^tbb^l o&tfa* ^11 &Mf£ 
20 L, CMOS h7>v ; ^^10 0^P + tttl2i:^P# 
tc<-*5l*fciJLSl5 1 2$rMt5o x>^iU/< 
-^5l#mbS51 2^<D^>y*^ K*»«'rSfc»fc, 
cmo s h s ?isi?*9 1 0 o<ntf— M#3 

fiit^5^^y-htsi3^prt^o 9 $—9 

- hlil 3f4, <5tO-C«4/ji< , '>yt^ 

K£#8t^Sfcfc>t^t>CDT-&So tit, il^PCD-Y^ 

L, ^^SA^f SCL t\zX *) , P~ffl^^l6 

3l£fcl}L3[5 1 0 £14, CMOS h7^^^100ON 

itUCfctK CMOSyot^SrSJfflLT* 
I^U^-7 h7^^S:WTt5o ft*5. Z<Dt 

[ 0 0 3 3 ] h y Z?m^F3 1 OlCO^TRflt So N 4 " 
p-McO^-r^-— KI4, E SD«S^2 1 0 (Dx> 5/ 
^HW^16^i:iigT, CMOSh^v^ 
40 1 0 0 (?)N + fef I 1 ^PP$(CN + 952 1 CM 

OS F7V^^ 1 0 0<DP+1fcWtm2 tm&?\^p~M 

h y #«flEXWJS!*rP) y U"</u«rRjre# S J: 5 fc 

&S 0 

[0 0 3 4 ] B4 7)SH6l44:|Mk^tt^E SD« 

*»l^ESDMgfoKil^^ 
L<t&!F]i-So 

[0035] , 04 \^?F-f£ 0 CMOSh7> 
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-?-2 1 OOaU'^SI^WLSBl 0 £<£>@^/BN£^/U 
USrMtS. z.<oW&<r> Y-€is>fmW&, «10 
1 7 c m~~ 3 — l 0 1 8 cm~ 3 T'*?5c CMO 
S h7^^^ 1 0 0<O¥— hi#3^M^^, 
ESD««^2 1 0O^;-y- htffil3, lt/h 
y #3^3 1 0^;- F^i2 3 »St5o - 
*U1 E l o<r>^% ^ i i 4:^—^51 

h y #^3 1 OON+Sfl 2 1 <t§i£fctiL£|5 2 2 

[ 0 0 3 6 ] flfci^T, B5^^-TJ: ffifemfttDis 
h<nMnW5 0%^*? t LXs ESD»g*- : ?-2 
l ocq-<— ;* i o 
1 8 cm - 3 -?m\ tt^T, 3l/^^N?x;H7*: 
^tSfcfeO'Yt^aA^l 0 1 8 c m ~ 3 -cfT 
5o h^^310OP"^26MNr) 

[ 0 0 3 7 ]S^T, 0 6 \C7jk-$"J: 5 CMOSh7 
Z*iS*9 1 0 0GDN + ttfS 1 <DBf$tmmz. x 
*3l£tbL«5l0, x;^n, N" h ti521^^^ 

[0 0 3 8li^T, i3l:/7tJ: 5t£, CMOS 

y^^ioocop + «l2i:^P#ic\ -<-;*3l#tb 

LS1512, 2 2^^t^ 0 m 

b^)±Jg^EIS4r»*r«ct^J:i?, Bil:*ti» 

[0039] mz, ^mmmm<DB s DMgt^sift 

[0 0 4 0] A*Sf 6i:^LTMS^^^M^ 

TIEOE SD(0/^^^A**^6(C^D^iX^9#, E 
SDSS$^2 10 S M W310, tUCMO 

s hv^i/*? i o ocoy- h^IKCSiff^m^ 

*t5o ^(Dfztb, CMO SF7 ^v 1 *^ 10 0 (DV— h 

MM^tts-rsmic ESD»ssf2 1 otmft-t 

[0 0 4 1] CMOS i o ooy- hjfeflk 

JRiMnm'OfcSttS^ ^iff ic J: 6 * h 

J:DSvNtfft'ESDM^2 l 0#lMls-r6#Jf** 

D 2 1 O^MLt*^, aU-^^N^x/H 

7 £^<— 1 6 ^oPfloMflEte 1 0 VgS fc6^)T% C 

[0042] ^:r-, «JR«ffiEA±Ofc£^<(6^flffi 
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3 1011 P"a2 6^^tyaAi:cl:otf)^i(;LTv^ 
[0 0 4 3 ] 0 7C, *y KICE S D OffM^/^;* 

y #^3 1 o^»ff-r-5^, -to h y #««e3tt/is*t 

3 13^E SDftS|x 2 1 oco^-^mte^r±#^-^ 
T\ ESD«»*^2 10«r»^St5. ESDftS* 
i0 ^2 10^»m^ E SDICJ: ^ A*^^6tcTOD 
4hfc«««r»i/M#-7 h7^^ 2 l i*r«o 

f^tl5[HlSScOCMO S h7>^^ 1 0 OCOy— h^ttfll 

o»S*8 V **t J: 0(fiv^«ffitf 

[0 0 4 4] *7fc. ^7VK«f 8^»LT*OESD 
SDSf^ J f-2 1 OO^U^^n £^/H 7 £ Pgfi£5 

[0045] m 8 *mMmm<DK s m%wmw:£m 
rottit»it/7t. *swi^»w^-7h7 

©y- h«Mt«^ 2 n ma«fc»< 45 i , *S'<>T 

#—9 h7>^^«SSM^ti»(-^>t5^, 
[0046] H9tt* *»Mfc«SE SDftSSf^S 

0 3 ^orai-^ij-^n, 7 icHMiD * 

fcioTPfctt-ra^^*— K3 1 6^tS> V tfm^- 
40 3 1 5 i, K3 1 6©ftttliJ:oT*ltSC 

-7^y^^2 1 4&#'tZ>E SD««*^-2 1 3 

[0 0 4 8] #4*— K3 1 6 11 *y— K3&«tt««HF 

7^*«s$n. r;-F^ii/^^7h7v^^ 

?7VK«f8 ioMfcn S83 1 7#* 
g^ti^o ftS!'^ #-9 h 2 1411 

50 ;^i^7> K«-?-8^««ES*LT^* D 
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[0049] spffiHxtwfffiHtt, n^zmzm 2Rtj 

[0 0 5 0] Hi 0J!)S@1 5li*^ICffSE SDft 
liHi OfcSstf SXl-xllMBWEBk Ell 2 7??SHl 5 
l<5#RWt5. /:f:U H 2 7* MB 6 £ P CS&#f*P 

[0051] *xik#tt0E somas**, s/y 
K*iffl^^^^haii3, 23 (H2xu«ig 
3) tt«t*-^»*«ftiffc^y*-f Fa«»rt 

*4xfe^J: 51t*JB±*:«5lftl»«i 8, 2 8 (SiO 

[0 0 5 2 ] £-f\ m 1 2 (Cl^-r J: 5 CMO Sh7 

y^^ioowN^x/>5^Mi:iW:> esdS 

[0 0 5 3 ] i^t, H 1 3 {Ct^-T J: 5 Wf^BVt<D 
2 0 0 C0-<— ^ 1 6 &^J*+6fcafr<D*f a-^&ASrfT 

[0 0 5 4 ] $cl^T, 1 4 IC^f «fc 5 CMO S h 
7 1 0 o^N + femiii Oj£j*£R|E!MC* a 1^ 

[0 0 5 5 ] flfcl^T, §15 \Z.7jk-f£ 5 I-, CMO S h 
7>i?X* 1 0 0<OP + «;»Ji 2 £H30#^ 
3I#WL»2 2»*r»rttt-». 

[0 0 5 6 ] JRl^T , Hill IZTF-TX 5 E S D{£lg 
^2 0 0m^ftMl8, Why^f310 
l^^tMi2 8^f5 fl ^tltt, ESDftSI 

f2 0 0^x>^n 31 £ £15 12H\ 

0 0ON + S&2 1 £3l#!±iL3f52 2 tifi* is V Kt? 

[0 0 5 7]i«l;, rixbo±JlTffi«S:?gja-t-5r 

[0058] HI 6 1 8tt*«KI:«^E SD^ 

SgloSESMl^^L, H16M:(§IKBL Hi 7 
li^ffii, H 1 8 1 7 d&tf 2>XVIII-XVIII^#£©r 

[0 0 5 9]*»IWESDSSKtll 
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o 3 ttomzjRit bti. mffiM* 7 zmtimmEz 

tioTHfttS^*- K4 0 2*^+5 h y #3?^- 
4 0 0^ y>ft- K4 0 20)ftWCJ;oT*iit5^ 

— 9 h7V^^ 2 0 1 E SDfiMR*^ 0 0 

[0 0 6 0] ^t-K4 0 2li, «ffl/<-<* — 9 h7 

K4 0 2 07y- Kt4b*>*I^#-7 h7^^ 
^401 h7^i>^^ 201 

^^CSl^tt^, ^t-F4 0 2O7/- 

K-t-ttto-fejftS^^d? — 7 h7>^^4 0 1 <7}-<— ^ 
*^9> K»*8 fcOflBfctt, fitt4 0 3^*tt*nr 
l^oSI^^7h7^^ 2 0 1, 4 0 211 

^ [oo6i]*»im hy#»f4ooiai 

5: fcHL«54 0 SrRfj\ @16M§18(Dj:p 

icfcjftM'^tf— .9 h7^^^ 401 &M&£tiZ<n 

T% hy^4 0 0^ESD»8*fi:LTt>»fft 
S^^IC^Sc h y #5?f-^4 0 0 (al^*) 
4l£P~£|5 4 6^^b^5^^-K4 0 

2 cd h y #*»xt) { 8a4 0 3iaot, , »3!^>f 

7h7^^ 2 0 1, 4 0 1 co-<— -*mffi#_b#U 

[0 0 6 2] Hi 9MI2 Ott*S6l6^1BOE SDifc 
«8«tO»a£*»«r*i-»fBHT«>«. Hi 87!; 

[0 0 6 3] ^"f , CMO SF7 1 0 0 r> 

^^5CO^J*^[^B#fC ESDftS^2 0 0^3[/^ 

*0 #§l#WL«l 0 4:0»««(>3i/n 4, h y 

f40 OCOx^5,^gMN[)x/l,4 4»^t5 e 

[0 0 6 4] fit^T, H l 9 l^^-TJ: 5 fc, ffi?£J&yt<n 

2 o ocd^<— ;* l 6 &^j£-T££:#><7M t^SA^T 

v£A&*t5o :^)^, h y #31^-4 0 o op-^54 

[0 0 6 5] m^^x, H 2 0 Ic^-T J: 5 CMO S h 
9y^^wN + «:*iio^^HBI-, ESDfti 

5^? 00C03i^^^^|#tliLffl5 1 ^ ^ ^ 1 
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1, h V#m*4 0 OCO^i^ s>*5l#ffiL3|54 0 

^(/n 1/^41 &^J#-fSo «ffit>r, CMO S h7> 

^1 2, RTf h V Jf$$^-4 0 0 C7>^<— XtKZ>P~n4 
6*>SI*UJL«4 2&M&t-tZ> 0 

[0 0 6 6] Hi^ ESDMii : -2 0 0Ojfeill 

8X1^ h y o owi6*»4 8t»tf:t5. 

H ESDM^2 0 0(7)x> j/^l l 

mu»i 2#, «^tt*JB-b«-»fi»;*n-5^y*-f 

tC, h y ^5^-7-4 0 0 <7>N + S|5 4 U5l^ffiU4 2 £ 

Bl6(DlBt»*tS. 
[0 0 6 8] 12 lft(J<l2 2I**»K{C«SE SD{^ 
«8«^»3El**»ttS:*b, I2 1ttfl@, 02 2 
1*0 2 HC*5itSXXII-XXIIi»"tt»TffiBT*>So. J^T, 

[0 0 6 9] *^IMl^lt5ESDM^2 3 0 
tt. Hi OMil 1 fc*+*HK*#1HMc*3tt3E S 
Difc^^-?- 2 0 O 3 l/^^N!)x;H 7 £r*il 

So 

[0 0 7 0] B2 3at5B2 4tt#J85Bl:«5ESD« 
fgiof^Wi^l, B2 3B¥BB, 124 
te0 2 3(dd3W6XXIV-XXIVj»jK»fffiHr-*>S. g*T, 

[0 0 7 1 ] #IM67g1Rfc::J3tf S E SDM*^ 240 

&u*hy W3ioit Biowiii^tiz 

Mfe#tttC*5tt 5ES D 2 0 0MH 

3 0 0C0-O(7>^<-^ l 6RXfP~M2 6&^iI{bLT 

-ocd-<-* i 6' fclc, 

fcitfSE SDftS*f2 0 ORO h y^f*^ 3 0 0 
o^ni/^^N^x/H 7&tW (>^yU2 7 SrftfflflsL 
T — OCO^ U^N JxM 9 £ Lfc^tf^&Se -t L 
T\ ESD«W*-7-2 4 0^3U^^5I#WL«B1 0 
Sr, ^(^M^itSl £i^J: 9 , ffiSMB'hSrgloT 

tt, B l 2 71SB l 5 l:*t* = **«»fc R 

So 

[0 0 7 2] H2 5tt*««(C«SESD«»3SfiO« 



(12) 2002-43533 

22 

-^*R«t6. *IW^E SDftSKttt, 

[0 0 7 3 ] *Xa«SC«(UE SDMgili h 
y #*^3 i o^^y- hli2 Zft>f7$>> KfC 

h y 1 0 *>^S-y— hti2 3 £V K 

lilSti^, N + ^2U^>-y-h^23^(Z) 

IBo****< tt£tf>-c\ J; *M6^ffiffiT- h y #-TS J: 
5l^frS 0 

/0 [0 0 7 4 ] 12 6RXim2 7tt**WlC«*E SDS 
8^«<0jSAJMfc#«fc«U 0 2 6 teSS&gk 127 

So fc*!U HlXVH3i:WIC«»ttWli:«F»«rW-*- 

fill AA/<2/7r««l3aii: LTStrfl^S twfe 

So 

[0 0 7 5 ]***»«OESD#«8itt, 
«@i»^y:/OA*#HF- (A#^s>K) 6£CMOSh 
1 0 0 fcO|HteRtfb*U A^«^-6^^P 

^tifcMElcj:or^tsy^^-K5 ii, 51 

2 ^tt^ h y xm* siot, ^^F5ii, 5 

*a«w*»«-r-5«a^>r ^ h?^^ 2 1 
1, 2 1 2 itt « e s D««»f 2 1 0 t if trv^ 

So *rLT, yjyfr— K511, 5 1 2l3«»0>* r -r#- 

K 5 1 1 , 5 12 \Z. t orl^f^lET^ 19 , 
«teJ:S*KWfc*ffc-C*>5. **3. ^t-K5i 

I, 51211 h 2 6-ctteg«coy>r>d-— K^ac?u(c* 

[0 0 7 6 ] #4 it— K511f4, # V- KjWKSI'W 
^-7 h7>^^2 1 lO^^lCSa^tl, 77- 

K#A*«*6te««*ivO*S. ^t-K512 
I*. ^y-F^fI/M^7 h7>^^21 2^ 

So ¥4*— K5 1 1 <7>#y- b v t?9 V £ <£> 

n^n ttfta 1 3^««a^ttr^So ^t-K5i 

40 20^y- K£A*i8HP6 ir^Pfllcte, Sfi3l4« 

[0 0 7 7 ] mm'<4#—5 h7^^ 2 11, 2 1 

211 mct>oftjfli^<5. y^t-K5 

II, 51 2tt, iiftcocMosypt^^cM^n 
SN+te»li, p+ffi»«2;Ru<N*^u5/j^^ 
^fe't'So 

[oo78] h y teaMrm*' 

W3ifa¥<<jt— K**MR«ffi£JL± 
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So 

[ 0 0 7 9 ] mzi. 5 VZATni&m&thrEy"^* * 

*K*»tt«*s*-cfcs. &iz. *ms»iBr-tt, mag 

lc J: £ , BffHo h V #mE.*mi&T-$ S e 
[0 0 8 0] B2 8I4, mJSfaWJi!— K0>PWt*r*J 

[0 0 8 1 1 «*lRl<D|»«*r*JJflUfct>ott, 5VJ£*T 
<<tf-7 h 7 y ^ ^ o-<-^ ctffi^Mt 5 c ^ {: 

[0 0 8 2 ] 12 9 13:, *»^E SDftSgf C 

s^iaw-t-So 

[0 08 3] ^t-FlS^hWtE^rVf (#t 
0. 6V) £"TS£, H««rB[OTfc«iBLfc.^-f^— K 
(75 h y ^mjSfiV f x 4 = fa 2. 4V\bfrSo Kfc: 
E SDOf- ^3a*BllaSJx2. 4V^ix.5i:, 
■%fa)£jW 4 Jr— K*»iLTKI/M#-9 h7^ 

[0 0 8 4]^, 1. 2VgI(Ofita^CMO 

s^w* lessor I*. #*)2. 5 n™mxr<r>Mm<n'f 

SF^]ffl5[l]SS(7>mj^®jEct 0 fc;*c£ < ft* J: h y 

-#-^£&<, h«fe»JR<0««l»jEeJLTT-E SDM 

[0 0 8 5] 0 3Ote, *#Wfc:ffiSE SD«tt««*> 
»^L|«6»1B«r^-riHlBll"C*6 0 EAT, C.oglE^S 
^^^PJ-t-So **16»ttWESD««JK«tt. ■*« 

[0086] *nmmm<D esd «s&fitt , 

0 3 fc*>MfcRtt fejh,, «aB«8^7tcBUD*n^:aB«ffi 
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laot^ts^^ K5 i e h y#3f^ 

515t ^^--K5 1 6©RW^J;ori|It5C 
fctc:J:9, «Mf 7 wtSMtrftltSKa-'M # 

-7h7y^i?2 14 SDftS^2 1 3 

i:S:«*.Tt^ 0 fit, ^t-K5 16liaftoy 

[00 8 7] ^t-K5 16(i, K*«ta/<-< 
j}?-7 h7y^^ 2 i 4<7)^^{cgi^ti, r;- 

K£ MB-?- 8 £0>Pfllcte, SSt 3 l 7d«* 

s^nr^i> D tts^-f h 2 i4ii 

NPNltfc^ a ^- 7 ^ 
[0 0 8 8 ] VfBBHMtH 2 7 |:2|f5o Lt^ot, * 

[0 0 8 9] 13111 *^«IC#5E SD«f^) 

IAHWffiil^i:r^5 (026) 0 
[0090] *n»»^r-«, h y #*^y- 5ioa 
t\ ,ff/^^7h7>^^^Mt6i:^i^^ 
^»fiKStusy-<^— K*J«*lP)fcilcyiJ«IKLr3RJ^i- 
5. H 2 7 t/TtIAm»lT-«i, P+JB2/N^3i 

^^H5N+1 5 2 l/P-I 5 2 6d>bfrS^;t 
W-K*:JH^«. E SDf t-^*t»«)J; 5 ftXtX* 

[0 0 9 1 ] i2 7|I/TtP+l2/Nf>x;U5j5^^ 

*t<^5c ^ntdifc^T, *»Jfiflf»tf«:, P+15 
22/N+g52 llB»»««r«6a/<-<#-9 h7^ 

#—•7 h 7 >&x*<Di&M&7<\z.l: 9 P-m 5 2 6C0« 

[0 0 9 2 ] ^t/i2 7{C/TtP+l2/Nr)x;U5 
3&^45^t-KT-tt, P+l2/N[>xyU5/Pl 

is$iirL*?t^ piS5i«n5iw^4t 
So ^o^^>{-, »s^r^sif/^#-7h7y 

;ft»U N+JB5.21/P-JB5 2 6** 

httZV-fyt— Kl*, ESD«g^210Oni/^ 
117 ^^^M^nSN^x;U5 2 7##ft-f Sfc 
5^7 «*Wfc«n5«««riajl:-#-aci:3a*r#Stf5-e, 
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[0 0 9 3 ] ft*5, ^WIS, f 5*t l feft<, JtlBJS 

(7)NiMPS^fii;l^tTPNPi^ ur^bJ: 

[0 0 9 4 ] 

h bfc^ t), »/MKLrt>*-fr*|J-eo*« 

+ S4#tts*r*JM-*S-C#S. **Sl:*5ESDM 
K«o8*aft*i5fe^J:ixtf, M^CMOS7 p Pt^l:-v 

[0 0 9 5 ] tffSi, *«W(Z>»*W:»c<z>i:fef?t? 

»S^#-7h9^^^*R 
or, jW^rpJicmWE^rX^-rcirtc^i?, «wcmo 
SFETO*4^^7 h7>^^4rftffllfc«* 

BiCMosrut^^«t^:i/£<> — 

CMOSFETO/nt^lC, E SD^SHII^Ofc^^ 

7 h 7 y ^ M h y fiitr^ 5 cm 

h y ^*f«r#Lr^5t«), CMO 
S F E T©y- Hft»Ro«ISrBJh*C* 6. S5^)» 

[BS0)flWftRn] 

[0 2] i 1 (7)E S D»88fi«?ffiir**)5o 
[0 3] H 2^*«j'SIII-IIIi»jK»fffiiaT*>S« 
[04] I 2MI 3 OE S DMgf ^Kil^^ 

[05] B 2»t)«B 3 <DE SD«»i8i(7)SjS*JfeS:* 

[06] H2Xt/H3 0ESDift»SSS^»iaft*«fe4:* 
-f-Bfrffi0T-&£ o 
[0 7] 0 1 ^)ESD«8gtl;*5tt5, y KICE S 
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^7 37T-<feS<> 

[0 8] HiOESD«8KlSrfflv^»^t, t**co 
MOS h 7 > tf—y h7>^^ 

[0 9] *»W^«*ESD««**0*-JSJS»*Sr 

[0 10] *«W^«6ESD««»««>»H*J6«tt 

[011] 01 0^*5WSXI-Xll»«EBfffiHT-«>S. 
[01 2] 0 1 O&O01 1 CDE SDM^f^fiil^ 

[013] 0 1 0X(/Bl 1 COE SD«SSSg<DSii£# 

[014] B 1 0XUB 1 l ©E SD«881<o»a* 

[015] 0 1 160E SDtft»3aggOl!iit* 

*0 [016] *i0|^8ESD^8gfOfi^Wl 
^tSS&BT^So 

[017] 016 COE SD^fgf ^/Tt¥iir-fe 

So 

[018] 01 7JCi3(tSXVIII-XVIII<R»IPfffiBI"C*) 

So 

[019] 0166OES D««»«ojM5fi*Jfe*r^-ritff 
[02 0] il6^ESDSlgf(7)S^M/Ttlf 

[02 1] ^B^M 5 E S Dt^Sgf OliHWI 
£r^-r¥ffi0-C&£o 

[0 2 2] 0 2 1 SXXII-XXIIiR»WE0T*> 
6 0 

[02 3] **W^«SESD«»^«<D»^JS»ffi 
[02 4] H2 3fc*3(t8XXIV-XXIVjfUK«BBH-e*> 

S Q 

[0 2 5] *«ni^flieESDilit«»1Koff-t;lklk»tt 
^ [02 6] MfiklfllSE SDMittOllAinffiai 
[02 7] 12 6(DE SDM^f WBT'^6 0 

[0 2 8] ig^rfto^ K*>*tt*#jjfl ltcl h y# 

[0 2 9] B2 6 0ESD^gfC*5{jS, ^ 

[03 0] *^|^(^ 5 E S DftSgf 
5(7 Sr^-TlBlftHTfcS. 
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[0.3 1] *#Bfc«6E SDftSKftaff+Xlk&flfc 

[132] 0 3 2 (a) I*, »A**»«JC*3WS, UE 
#OCMO SyDi?^riMU:P+l/N !>x.^E) 

45^^Kt*t»ffiar'*>5. 0 3 2 (b) is, 

[03 3] tt*a*fc*4t«, /^KCESD^M^ 

So 
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6 A*«^- K) 

7 K) 

8 ?7\s YmPh K) 

3 1 1, 3 1 2, 3 1 6, 4 0 2, 5 1 1, 5 1 2, 5 
1 6 *V *— K 

3 0 0, 3 1 0, 3 1 5, 4 0 0, 5 1 0, 5 1 5 h 
201, 211, 212, 214 mM'<4 by 
10 200, 210, 213, 230, 240 E S Df»» 



[Hi ] 
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102 




15 
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[02] 
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313 



100 
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